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Introduction
Understanding which individual factors influence the duration of an unemployment spell is important for designing policy measures that help individuals to find employment. Recent research indicates that noncognitive skills, such as social skills or personality traits, as well as cognitive skills influence wages, employment, educational and social outcomes (see for example Heckman et al. (2006) ; Bowles et al. (2001) ; Blomeyer et al. (2009) ).
However, only little is known about the influence of cognitive and noncognitive skills on the duration of an unemployment spell. Existing studies show that certain noncognitive skills are related to the probability of making a transition from unemployment to employment (Uhlendorff, 2004; Uysal and Pohlmeier, 2009; Lindqvist and Vestman, 2010; DellaVigna and Paserman, 2005) . Yet, only Lindqvist and Vestman (2010) and DellaVigna and Paserman (2005) include both cognitive and noncognitive skills in the estimation, finding different results on the effect of cognitive skills. If both dimensions of skills are correlated, not controlling for cognitive skills might overestimate the effect of noncognitive skills.
Concerning the optimal timing of social policy measures, Cunha et al. (2006) summarise evidence showing that interventions targeting human capital early in life are more efficient in ameliorating outcomes of disadvantaged individuals than later attempts to do so. Correspondingly, many papers have pointed out that already early skills predict socio-economic outcomes later in life (see for example Currie and Thomas (2001) , Carneiro et al. (2007) ). In particular, some studies show that cognitive and noncognitive skills measured in childhood are related to different measures of time spend in unemployment in adolescence and early adulthood. For example, Gregg (2001) and Gregg and Machin (2000) show that social skills at the age of 7 are associated with the overall number of months spent unemployed in early adulthood. However, by aggregating all unemployment episodes into one measure, the authors do not distinguish between the relevance of skills in childhood for the probability of becoming unemployed and the probability of finding a job.
The present paper contributes by studying the importance of human capital in childhood for the duration of an unemployment spell in early adulthood for men and women.
In particular, it analyses not only the relevance of cognitive skills, but also explores the importance of social skills, being a further dimension of human capital that might be targeted with policy measures. I estimate a proportional hazard rate model for the probability of making a transition from unemployment to employment during an individual's first unemployment spell experienced before the age of 23. This approach has three main advantages. First, it disentangles how skills in childhood are associated with the probability of leaving unemployment from how they relate to the probability of becoming unemployed. Second, I specifically look at the probability of being successful at finding a job, which should be distinguished from other reasons for leaving unemployment, such as leaving the labour force. Third, since experiencing unemployment might influence noncognitive skills (see e.g. Goldsmith et al. (1995) ), analysing skills measured before individuals have entered the labour market circumvents reverse causality issues.
The empirical analysis builds on data from the National Child Development Study (NCDS), a cohort study based on all individuals born in Great Britain in a single week in March 1958. As a measure for social skills I rely on teacher ratings of children's behaviour using the Bristol Social Adjustment Guides (BSAG). In addition, four tests administered to the children in school are used to measure cognitive skills at the age of 7.
The results show that higher cognitive and social skills at the age of 7 are associated with an increased probability of making a transition from unemployment to employment during an individual's first unemployment spell. For men, there is a significant negative interaction effect between cognitive and social skills. Therefore, only those in the lower part of the cognitive skill distribution benefit from an increase in social skills and vice versa. For women, this inverse interaction effect is less pronounced. Furthermore, concerning men, the positive effect of an increase in social skills seems to be driven mostly by individuals with low social skills. Including educational attainment in the estimation slightly reduces the estimated hazard ratios but leaves the qualitative results unchanged.
The estimates are robust to controlling for parenting activities, family background and school characteristics at the age of 7. Moreover, I find that also skills measured at the age of 11 are related to the probability of finding employment. However, the point estimates for age 11 social skills are smaller and of lower statistical significance than those for age 7 social skills.
The paper is organised as follows: Section 2 briefly surveys previous findings in the literature. Section 3 introduces the dataset and skill measures used in this study and presents descriptive statistics. Possible effects of skills in childhood on the duration of unemployment are discussed in Section 4. Section 5 presents the econometric model, followed by estimation results in Section 6. Section 7 summarizes the main findings and concludes.
Existing Evidence
Recent studies on the relation between noncognitive skills and the duration of an unemployment spell have used German, Swedish and US datasets, measuring skills in late adolescence and adulthood. Uhlendorff (2004) show that locus of control has a large effect on the duration of an unemployment spell for men living in the western part of Germany, while there is no significant association for those living in the eastern part. Uysal and Pohlmeier (2009) also use the SOEP to investigate the relation between noncognitive skills as measured by the Big Five and the duration of employment and unemployment. They analyse all unemployment spells that occurred between the years 1983 and 2006 for both men and women and show that the personality factors conscientiousness and openness to experience increase the chances of finding a job, while neuroticism decreases them. However, the statistical significance of these results differs for men and women. In contrast to the studies using German data, Lindqvist and Vestman (2010) Dynamics to show that several indicators of impatient behaviour, such as smoking and the interviewer's rating of an individual's impatience, are associated with a decreased exit rate from unemployment. They report that also higher cognitive skills are related to an increased probability of leaving unemployment.
In addition, several studies have investigated the relationship between noncognitive skills and other measures of unemployment, in particular the probability of being unemployed at a certain point in time and cumulative work experience (e.g. Carneiro et al. (2007) and Heckman et al. (2006) ), the probability of experiencing unemployment of a certain duration up to a certain age (see for example Feinstein (2000) and Hobcraft (2000)) or the overall amount of time spent unemployed in a certain period (e.g. Gregg and Machin (2000) , Gregg (2001) and Caspi et al. (1998) ). Carneiro et al. (2007) use the NCDS and find that the probability of being unemployed at the age of 42 and cumulative work experience between the age of 23 and 42 are influenced by cognitive and social skills in childhood. They show that this effect persists even after controlling for educational attainment. Heckman et al. (2006) use data from the USA and find similar results for cognitive and noncognitive skills measured in adolescence and early adulthood. Gregg (2001) analyses the scarring effect of the number of months spent unemployed between the age of 16 and 23 for experiencing unemployment later in life using the NCDS.
In doing so, he also estimates a Tobit model on the number of months spent unemployed between the age of 16 and 23 and finds that social skills at the age of 7 increase the number of months spent unemployed, while cognitive skills are not a significant predictor.
Similarly, Caspi et al. (1998) find that intelligence tests and behavioural indicators in childhood are predictors for the number of months spent unemployed between the age of 15 and 21, using a dataset from New Zealand. These studies do not distinguish between the importance of skills in childhood for the probability of becoming unemployed and their relevance for the duration of an unemployment spell, which is what the present paper aims at explaining.
Using the 1970 British Cohort Study, Feinstein (2000) analyses the probability of having an unemployment spell that lasts for more than 4 months before the age of 26 and, for individuals for which this is the case, the probability that their longest spell lasts for more than one year. The first outcome is thus comprised of the probability of becoming unemployed and the probability of experiencing an unemployment spell of at least 4 months. He finds that the math score and certain noncognitive skills at the age of 10 are related to the probability of being unemployed for more than 4 months. However, for the conditional probability of experiencing a spell of more than 12 months, he finds no predictive power of early skills for men and reports that a different set of noncognitive skills than in the first estimation are significant for women. These mixed results point out that early skills might be of different importance for the probability of becoming unemployed and for the probability of finding new employment. They thus emphasise the relevance of modeling the probability of making a transition from unemployment to employment in a duration model framework in order to achieve a deeper understanding of the effect of early skills.
Data and Descriptive Statistics Data
This analysis uses data from the National Child Development Study. The NCDS builds upon the Perinatal Mortality Survey (PMS) which includes all women who gave birth in Great Britain in a single week in March 1958, resulting in a dataset with information on 17.414 individuals. These form the basis for the following waves of the NCDS that have been carried out when the study members were aged 7, 11, 16, 23, 33, 42, 46 and 50. Across the different waves, information was provided by the children's parents, teachers, the schools' health service and the cohort members themselves. The dataset includes detailed information on the family background of the individuals, skills in childhood, educational attainment, family status and on the employment history.
At the age of 23, individuals were asked to report their main activity since May 1974 in a monthly diary. The diary contains information on periods in unemployment, employment and time spent out of the labour force, including education. Unemployment is defined as a time period in which the individual did not have a job but was willing to start work or was registered as unemployed. Furthermore, holidays or vacations during full-time education are not included in this definition. Using this information, I construct individual unemployment spells. In months with more than one labour market status the dominant one is recorded. Therefore, only periods of unemployment that lasted for more than two weeks show up in the data.
The measures for cognitive and social skills in childhood were obtained at the cohort members' schools when they were 7 years old. Cognitive skills were assessed using four tests (Centre for Longitudinal Studies, 2005) . In the Southgate Group Reading Test (Southgate, 1962) , children were asked to pick one out of five words on a list to describe a drawing or a word that the teacher read out to them. The Copying Designs Test assesses children's perceptuo-motor ability by letting them copy geometric figures and taking a writing sample. In order to assess the children's general perceptual ability, they were asked to draw a man in the Drawing-A-Man Test (Goodenough, 1926) . Lastly, the Problem Arithmetic Test (Pringle et al., 1966) consisted of ten arithmetic exercises. I construct a total score for cognitive skills by summing up the normalized scores on each of the tests and then normalizing the total to have mean zero and variance one.
Social skills are measured using the Bristol Social Adjustment Guides. This instrument assesses children's behaviour in school and is supposed to capture behavioural disturbances in responding to different social situations (Stott, 1974) 1 . For example, a child might act aggressively or rather withdrawn and inhibited when confronted with new situations. The BSAG was measured by handing out a list of 146 phrases that describe behaviour of children to the teachers of the cohort members 2 . They were asked to underline the phrases that best describe the child. The different aspects of behaviour are grouped into twelve syndromes: unforthcomingness, withdrawal, depression, anxiety for acceptance by children, anxiety for acceptance by adults, hostility towards adults, hostility towards children, writing-off adults and adult standards, restlessness, inconsequential behaviour, miscellaneous symptoms and miscellaneous nervous symptoms. By adding up the respective number of underlined phrases, twelve syndrome scores have been constructed by the data providers. Following Carneiro et al. (2007) , I use the overall BSAG score, defined as the sum of the syndrome scores, as my measure for social skills and reverse the sign such that a higher value indicates more skills. In addition, I normalize it to have mean zero and variance one in the sample. Figure 1 shows kernel density estimates of the resulting measures for cognitive and social skills. One can see that the density of social skills is strongly skewed to the left, that is many individuals have a high social skills score, while the density of cognitive skills more closely resembles a bell-shape.
1 For further reading on the BSAG see for example Davie (1973) or Ghodsian (1977) . 2 Achenbach et al. (1987) investigate correlations between assessments of behavioural problems in children that were performed by different informants, such as teachers, parents, health visitors or the children themselves. They carry out a meta-analysis and find that, within the group of informants other than the children themselves, the correlation between the ratings is highest among teachers.
The estimation sample includes the first unemployment spell of all individuals that provided sufficient information on their employment history in NCDS 4 3 and for whom there is information on cognitive and social skills at the age of 7. Individuals in the highest and lowest percentile of cognitive skills are dropped from the sample in order to avoid results being driven by outliers. Concerning social skills, only the lowest percentile is dropped since 10% of the sample have zero points on the original BSAG score, which is the highest possible score for social skills. This leaves me with 10,130 cohort members.
4,287 of these had at least one unemployment spell before the age of 23 and form the sample used for the estimations 4 . Unemployment spells lasting longer than 24 months, which is the case for about 2% of all spells, are censored at 24 months. Details on the derivation of covariates are given in Appendix A.
Descriptive Statistics
Table 1 displays descriptive statistics on the first unemployment spell, cognitive and social skills and background covariates. The statistics on the covariates refer to the values at the beginning of the spell. One can see that, on average, women have higher age 7 cognitive and social skills than men. Education is measured as highest qualifica- The mean duration of unemployment is 4.37 months for men and 4.76 for women, the median is 3 months for both. However, not all spells end in a transition to employment: 8 percent of all male and 6 percent of all female spells are censored by the interview at the age of 23. Furthermore, one percent of male and two percent of female spells are 3 Those that did not provide information for more than 6 months of their employment history are dropped from the sample. 4 Appendix C discusses the probability of experiencing at least one unemployment spell before the age of 23 and thus being in the sample used for the estimations. artificially censored after 24 months. The activity following the unemployment spell is unknown for another percent of spells. Lastly, 7 percent of male and 12 percent of female unemployment spells are followed by a period out of the labour force. Thereof, 5 and 4 percent, respectively, are transitions to education. Overall, 17 percent of male and 21 percent of female spells do not end with a transition to employment and will be treated as right censored in the estimation. Hence, it is important to use an econometric model that takes incomplete spells into account, such as the proportional hazard rate model. Figure 2 shows Kaplan-Meier estimates of survival functions for individuals with above and below average cognitive and social skills. One can see that most individuals leave unemployment within the first 12 months. Of all unemployment spells, 93 percent end in the first year. Furthermore, the estimated survival function for individuals with above average cognitive skills lies slightly to the left of the one for those with lower cognitive skills. This shows that individuals with above average cognitive skills at the age of 7 leave unemployment slightly faster than those with lower cognitive skills. The corresponding graph for social skills is similar, however, the difference between the two survival functions is smaller. Nevertheless, a log-rank test rejects the null hypothesis of equality of the survival functions of individuals with below and above average skills at the 99% signifiance level for both cognitive and social skills 5 .
Hypotheses
This section discusses potential mechanisms through which cognitive and social skills at the age of 7 may influence the duration of unemployment.
Cognitive and social skills at the age of 7 are likely to influence the duration of unemployment mainly via two channels: First, higher cognitive and social skills at the age of 7 are associated with higher skills in adolescence and adulthood (see e.g. Heckman (2008) , Borghans et al. (2008) , Cunha and Heckman (2007) , Caspi et al. (2003) and Dennissen et al. (2008) 6 ), which may affect the length of an unemployment spell. Second, higher skills in childhood are positively related to the likelihood of achieving a higher education (see e.g. Heckman et al. (2006) and Carneiro et al. (2008) ), which in turn might have an impact on the duration of unemployment (see e.g. Nickell (1979) and Kiefer (1985) ).
Thus, deriving hypotheses on the influence of early cognitive and social skills on the probability of finding a job requires a discussion of the effects of education and skills in adulthood on this probability. In the following, this is done by making use of predictions from job search theory (see e.g. Mortensen (1986) and Cahuc and Zylberberg (2004)) and evidence from the empirical literature on unemployment duration.
Adult cognitive and social skills are likely to be relevant for the duration of an unemployment spell by increasing an individual's productivity. The evidence on the association of cognitive and social skills with wages points in this direction (Osborne, 2000; Heckman et al., 2006; Carneiro et al., 2007) . Cognitive skills, such as the capacity to process information, language skills and general reasoning skills, are likely to be important for performance in most tasks in working life. At the same time, social skills may enable individuals to adjust to a new work environment more easily and thereby start focusing on the specific tasks of a job more quickly. Moreover, individuals with higher social skills might be more productive in working in teams and interacting with colleagues.
Besides being more productive, individuals with higher social skills are likely to have a larger social network, which they can use when searching for employment. They might also incur a lower disutility from working, if they are more able to cope with stressful situations that involve dealing with other people or complex problems.
For these reasons, higher adult cognitive and social skills are likely to increase the number of jobs and the average wage offered to an individual. Not considering the indirect effect on the reservation wage, higher cognitive and social skills therefore increase the probability of finding a job. However, both a higher number of job offers and higher wage offers increase an individual's reservation wage. This has a negative effect on the 6 Dennissen et al. (2008) and Caspi et al. (2003) analyse the correlation between behaviour and personality assessed in childhood and in adulthood. The authors of the first study report positive correlations between being assessed as undercontroller or overcontroller as opposed to resilient at the age of 4 to 6 and scores in shyness and aggressiveness in early adulthood. Caspi et al. (2003) report correlations between the temperamental types undercontrolled and inhibited, assessed at the age of 3, and the Big Five personality dimensions (see e.g. Costa and McCrae (1992) ) assessed at the age of 26. The scale neuroticism is positively related while openness to experience is negatively related to both temperamental types mentioned. Moreover, the scales agreeableness and conscientiousness are negatively related to the type undercontrolled and the type inhibited is negatively related to extraversion. exit rate to employment, rendering the overall effect ambiguous. Yet, findings in the theoretical and empirical literature suggest that the direct positive effects dominate the indirect negative effect in many cases 7 . Higher cognitive and social skills at the beginning of an unemployment spell are thus likely to exert a positive effect on the probability of making a transition from unemployment to employment.
A higher educational degree may increase the number of employment possibilities since individuals can apply also for jobs requiring a lower level of education. Moreover, education may serve as a productivity signal to employers. Assuming that the job search activity stays constant, these factors increase the job offer arrival rate. At the same time, higher educational degrees transfer into higher wages. This leads to an increase in the reservation wage, which is why the effect of a higher educational attainment on the exit rate is ambiguous, too. Previous studies on the duration of unemployment in the UK found mostly positive effects of education on the probability of leaving unemployment, although they were not always statistically significant (Kiefer, 1985; Nickell, 1979; Narendranathan and Stewart, 1993; Arulampalam and Stewart, 1995) . Taking this into account and following the argument laid out in the last paragraph, a higher education is likely to increase the probability of leaving unemployment.
Summarising this section, the direction and relevance of the effect of cognitive and social skills in childhood remain an empirical question. Nevertheless, higher skills in childhood are likely to increase the probability of leaving unemployment both via increasing later skills and via increasing the probability of achieving a higher education.
Econometric Model
The empirical analysis uses a proportional hazard rate model for grouped duration data as proposed by Prentice and Gloeckler (1978) . This method models the probability of making a transition from unemployment to employment for each point during the unemployment spell in a continuous time framework and adjusts for the monthly structure of the observed data.
7 Van den Berg (1994) showed in the framework of a basic job search model that a large class of wage offer distributions satisfy conditions such that the effect of a higher offer arrival rate outweighs that of a higher reservation wage. That is, an increasing job offer arrival rate leads to an increase in the exit rate from unemployment. Devine and Kiefer (1991) conclude in their review of the literature that the job offer arrival rate seems to be at least as important as the reservation wage for empirically observed durations of unemployment spells.
Unemployment spells end either in transitions to employment or in transitions to another state, being out of the labour force 8 or an activity for which the state is unknown.
The observed duration corresponds to the minimum of the two. In addition, spells may be right censored if the individual is unemployed at the time of the interview. This paper focuses on the duration until an individual finds a job and treats unemployment spells that end in a transition to another state as right censored at the time of transition.
It is assumed that the duration until censoring is independent of the duration until a transition to employment, given the vector of covariates used in this study.
The continuous time hazard function for individual i, that is the probability of making a transition to employment at time t, is modeled as the product of the baseline hazard λ(t), capturing the duration dependence, and a term that captures the effect of covariates:
The covariate vector Z it includes time-varying and time-constant variables and a constant as its first element. The corresponding coefficient vector is denoted by β and the complete time path of covariates until time t by {Z it }. The baseline hazard is modeled as a piecewise constant function in order to avoid imposing strong functional form assumptions:
Each I l (t), for l = 2, ..., L, denotes an indicator variable equal to one if t lies in the time period l and zero otherwise. α l are the corresponding coefficients. I include indicator variables for every month in the first year in unemployment and one indicator for the second year in the estimation 9 .
In the data, durations are observed in monthly intervals [t g − 1, t g ) for g=1,...,24. In order to adjust for the grouping structure, the covariate vector Z it is assumed to be constant within each month g and denoted by Z ig . The grouped hazard function h d (g, Z ig ) denotes the probability of making a transition to employment in the g th interval, that is in the interval [t g − 1, t g ), given survival until the beginning of the g th interval:
The grouped survival function denotes the probability of surviving through the g th interval:
Following Jenkins (1995) , the grouped survival and hazard functions can be expressed in terms of the parameters of the continuous time model in the following way:
Letting δ i = 1 denote a transition to employment and δ i = 0 a censored spell, the log-likelihood reads
where γ denotes the vector containing all γ g .
As derived in Jenkins (1995) , this log-likelihood may also be written and estimated in the form of a sequential binary choice model. To see this, define y ig = 1 if there is a transition to employment in interval g and zero otherwise:
Given the formula for the grouped hazard in Equation 5, this corresponds to the loglikelihood in a generalized linear model with a binary dependent variable and complementary log-log link function (Jenkins, 1995) . This model is estimated using maximum likelihood. Table 2 presents the estimation results, displaying hazard ratios 10 and corresponding standard errors in parentheses. I estimate the model separately for men and women, as the determinants of the duration of unemployment may differ by gender. The first and third column present results from estimations not controlling for education. The skill variables will therefore capture the overall effect of skills at the age of 7 on the hazard, including the effect that goes through the channel of achieving a higher education.
Results
Column 2 and 4 show results controlling for educational attainment.
In all estimations, I control for whether the individual is married or has children at the beginning of the spell, has had a job since leaving full time education and for the socio-economic status (SES) of the father or male head of household when the child was 7 years old. Furthermore, I include the monthly claimant count rate of Great Britain, whether it is autumn or winter as opposed to spring or summer, region of residence at the age of 16 11 , year dummies in order to control for macroeconomic changes in the economy and changes in the social security system 12 and indicator variables capturing the duration dependence.
The first and third column of Table 2 show that social skills at the age of 7 have a significant association with the probability of leaving unemployment both for men and
women. An increase in social skills of one standard deviation increases the probability of finding a job at each point during the spell by 6.6 percent for men and 11.8 percent 10 The hazard ratio measures the change in the hazard rate associated with a change in the corresponding variable by one unit, holding all other variables fixed. It is calculated by exponentiating the estimated coefficient. 11 If this is not available because the individual did not respond in the corresponding interview, I use the region of residence at the age of 11. for women at the sample mean of cognitive skills. Higher age 7 cognitive skills have a similar effect on the hazard. A one standard deviation increase raises the probability of leaving unemployment by 6.1 percent for men and 12.7 percent for women at the sample mean of social skills. The interaction term of cognitive and social skills at the age of 7 is significantly smaller than one for men, indicating that the two skills are substitutes and can compensate each other to some degree. However, the interaction effect is not significantly different from one for women.
In order to test whether the positive effect of age 7 skills on the hazard is solely due to an increase in the probability of obtaining a higher education, the second and fourth column of in the estimation, with having less than O-Levels/NVQ 2 being the reference category.
One can see that the hazard ratios for social skills are still highly significant, showing that higher social skills at the age of 7 reduce the duration of unemployment not only via the channel of a higher level of education. Likewise, age 7 cognitive skills increase the probability of finding a job even when controlling for the educational degree. Due to the interaction effect, the hazard ratios presented in the table correspond to the effect of cognitive and social skills at the sample mean of the respective other skill, which is zero by construction. In order to see whether the effect of a one standard deviation increase in skills is relevant at other points of the distribution of the respective other skill, Figure   3 depicts the hazard ratios along the support of the other skill 13 . Moreover, an estimate of the density of the respective other skill gives an impression of the share of individuals that is located at a given point in the support. The graph in the upper right hand corner of Figure 3 shows that cognitive skills significantly increase the hazard rate for men with lower values of social skills, but that the effect is not statistically different from one when social skills are zero or larger. The two lower graphs show the corresponding hazard ratios for women. However, since the interaction term is not statistically different from one, the effect of cognitive and social skills does not differ significantly along the support of the respective other skill 14 . Furthermore, the results show that having an educational degree of O-levels/NVQ 2 or more increases the probability of finding a job by 25 to 58 percent for women. For men, only having O-levels/NVQ 2 significantly increases the hazard while the higher qualification levels show positive but insignificant associations with the probability of making a transition to employment.
In duration models, unobserved heterogeneity may lead to biased coefficients even if it is uncorrelated with the covariates at the beginning of the spell (see for example Van den Berg (2001) and Nicoletti and Rondinelli (2010) for a discussion). In order to explore whether the results are subject to this bias, I estimate the model with a normally distributed unobserved heterogeneity term and find almost no change in the estimated coefficients 15 .
Results across all specifications show that the relation between being married at the beginning of the unemployment spell and the duration of the spell differs for men and women. Being married is associated with a significant increase in the hazard rate by about 40 percent for men. Married women, however, have an about 30 percent lower probability of leaving unemployment at any point during the spell. Having children at the beginning of the spell reduces the probability of finding a job for men by about 33 percent and for women by about 62 percent. The father's socio-economic status at the age of 7 is of different relevance for men and women. It is significantly associated with the hazard of leaving unemployment only for men. Having a father of medium as opposed to low SES relates to an increase in the hazard rate by about 13 percent, while the effect of a father of high SES is also positive but not significantly different from zero. In addition, labour market characteristics play a role in explaining the hazard of 14 The proportional hazard rate model assumes that the baseline hazard and the covariates act proportionally on the hazard. This might be violated if some covariates are more important at certain points during the spell than at others. Including interaction terms of the duration and cognitive and social skills in the estimation indicates that cognitive skills might be more relevant in the second half of the first year in unemployment, especially for women. However, the results do not provide statistically robust evidence on a time-varying effect of age 7 cognitive skills, which is why the model without the interaction between cognitive skills and duration is used in the following. 15 Estimating the model with a Gamma distribution also does not indicate the presence of unobserved heterogeneity, the coefficients converge to almost the same values as in the estimation without frailty. However, the algorithm runs into numerical problems as the variance of the unobserved heterogeneity tends to zero. For men, I find some evidence for unobserved heterogeneity when estimating the model with a discrete frailty distribution with two mass points, but compared to a model without frailty, the estimated coefficients for cognitive and social skills do not change qualitatively. Yet, the estimated coefficients for the baseline hazard differ, pointing out that they should not be interpreted as true duration dependence in the models omitting unobserved heterogeneity. For women, the estimation of the model with a discrete frailty distribution exhibits numerical problems.
leaving unemployment: both for men and for women, a one percentage point increase in the claimant count rate is associated with a decrease in the probability of leaving unemployment by about 20 percent. Results on the other variables that are included in the estimation are reported in Table 3 .
In order to interpret the economic significance of the effects of cognitive and social skills one can compare them to the estimated effects of other variables influencing the duration of unemployment. For example, a decrease in the national claimant count rate by one percentage point is associated with an increase in the probability of leaving unemployment by 21 percent for women. This corresponds to a shift of the claimant count rate from the 25 th to the 75 th percentile in its distribution during the observation period of this study. In order to achieve an equally large increase in the hazard rate by changing social or cognitive skills, one would have to increase a woman's skills by 1.71 standard deviations. This corresponds to moving a woman from the 20 th to the 75 th percentile in the distribution of social skills. Thus, even though this would imply a sizable shift, the effect of cognitive and social skills in childhood is not to be disregarded for women. For men, the economic conditions are more important for the probability of finding employment than skills in childhood. Achieving the same effect as is associated with a decrease in the claimant count rate by one percentage point would require social skills to increase by more than three standard deviations, which spans almost the entire support of the distribution of social skills. However, due to the significant interaction effect, the required shift decreases for lower values of cognitive skills. Moreover, the importance of early skills relative to educational degrees is not as low for men as when compared to macroeconomic conditions. Yet, comparing the effect of skills to that of educational degrees is problematic. Keeping the latter fixed underestimates the relative importance of early skills since they also increase the probability of achieving a higher education (see e.g. Carneiro et al. (2007) ). In addition, measuring a latent concept such as cognitive and social skills is likely to be less precise than measuring the national claimant count rate or an educational degree. The coefficients on cognitive and social skills may therefore underestimate the influence of skills in childhood.
Robustness

Confounding factors
This section explores whether the results on the importance of skills in childhood are driven solely by the family or school environment of the child. School characteristics and the family background likely affect both early and later skills. Moreover, the family background might have a direct effect on the probability of finding employment. An association between early skills and the duration of unemployment might therefore arise from a correlation between the school and family background and early and later skills.
I address this issue in the previous estimations by controlling for the socio-economic status of the father or male head of household at the age of 7. Indeed, having a father with a higher SES is positively related to the probability of leaving unemployment, even though this is only significant for men. Yet, this measure might not capture all confounding factors. For this reason, I repeat the estimations including several further control variables measured at the age of 7 and grouped into the categories family background, parenting activities and school characteristics 16 . The results are shown in Table   4 . The first column repeats the baseline results from the first and third column in Table   2 . Columns 2 to 4 show results from separately adding the different groups of control variables. In the last column, all variables are included at the same time.
The inclusion of further control variables has no large impact on the hazard ratios and significance levels of cognitive and social skills 17 . Therefore, the findings in this section provide some evidence against concerns that the effect of cognitive and social skills at the age of 7 on the duration of unemployment is solely due to confounding factors such as the family background or schooling characteristics.
Heterogeneous effects with respect to education
Until now, the proportional effect of skills at the age of 7 on the hazard of finding a job is restricted to be the same for all individuals. However, the importance of skills with respect to the probability of leaving unemployment might differ for individuals with different levels of education. They may search for different kinds of jobs for which cognitive and social skills are more or less relevant. Furthermore, it is possible that 16 See Section B in the Appendix for a list of these variables. 17 When further including control variables that are measured at the age of 11 and 16, the hazard ratios and corresponding significance levels change only slightly and the qualitative results stay robust.
employers trust higher education to be a signal for higher cognitive and social skills, while putting more effort into evaluating skills of individuals that have a low educational degree. This effect would increase the importance of skills for low educated individuals.
In order to explore whether the effect of skills on the probability of finding a job is heterogeneous with respect to education, I estimate the model including interaction terms of skills and the education variables.
The baseline estimation that restricts skills to have a homogeneous effect is reported in the first and the third column of Table 5 for men and women, respectively. Columns 2 and 4 report the hazard ratios of age 7 skills for the different levels of education from the model with interaction terms. Concerning men, cognitive and social skills only have a significant influence on the probability of leaving unemployment for those with an education below O-levels/ NVQ 2. For women, the same result emerges for cognitive skills, while social skills are significant only for those with A-levels or O-levels respectively NVQ 2-3. However, the standard errors of these effects are large and, in most cases, the effects of skills do not vary statistically significantly across educational degrees. In the estimation for women, the effect of cognitive skills slightly differs between those with a degree/ NVQ 4-6 and those with less than O-levels/ NVQ 2 but does not significantly differ between other education levels. In the estimation for men, the effect of social skills differs significantly only between those with O-levels and those with less than O-levels.
The hazard ratio on cognitive skills is marginally significantly different only between those with less than O-levels and those who have A-levels or a degree. Given the small sample size in the higher education categories, this exercise can only point to possibly heterogeneous effects of early skills, suggesting that they might be more important for low than for highly educated men in reducing the duration of unemployment. However, a larger sample would be necessary in order to achieve robust statistical evidence on this issue.
Investigating the measure for social skills
Results until now are based on one specific way of aggregating the information contained in the BSAG, namely defining an overall score. This section presents estimations using two alternative measures for social skills that are also derived from the BSAG. The first alternative disentangles the BSAG into two facets, the second uses the overall score to construct indicators for different categories of social skills.
For the first alternative, following Ghodsian (1977) , and similar to Stott (1974) and
Osborne (2000), I construct two scores from the BSAG syndrome scores, labeled "overreact" and "underreact". The score on overreact is the sum of the scores on the syndromes anxiety for acceptance by adults, hostility towards adults, anxiety for acceptance by children, hostility towards children, restlessness and inconsequential behaviour. This factor captures rather aggressive, restless and anxious behaviour (Ghodsian, 1977) . The score on underreact is generated by summing the syndrome scores for unforthcomingness, withdrawal, depression and miscellaneous nervous symptoms and represents rather withdrawn and inhibited behaviour 18 19 (Ghodsian, 1977) .
In order to be consistent with the main measure for social skills and to facilitate comparability, I reverse the sign of the resulting scores such that a higher value of overreact and underreact symbolizes higher skills in the respective dimension. Moreover, the scores are normalized to have mean zero and variance one in the sample of all unemployed individuals. The means and standard deviations of the resulting scores are displayed in the upper panel of Table 6 for men and women separately. In both dimensions, girls' social skills at the age of 7 are higher than those of boys.
For the second alternative, I follow Stott (1974) and Davie (1973) in defining three categories for individual's social skills. Those that have an overall BSAG-score of less than 10 are termed stable, those that have a score between 10 and 19 are termed unsettled, and those with a score of 20 or higher are termed maladjusted. The lower panel in Table 6 shows the proportion of individuals in each of the categories for men and women separately. This measure also reflects that, in this sample, women have higher social skills at the age of 7 than men. 71% of women but only 55% of men belong to the category stable. Table 7 shows the hazard ratios from estimations that include the alternative measures for social skills but are otherwise equivalent to the main model as presented in the second 18 The grouping of syndromes emerges from a principal component analysis using the varimax rotation method. When using other rotation methods or when not rotating the factor loadings, other factors might emerge even though they are often similar to the ones used here. 19 Several studies have related concepts of behaviour and temperament in childhood to the dimensions of the five-factor model in adulthood (see for example Caspi et al. (2003) and John and Srivastava (1999) ). Caspi et al. (2003) find that inhibited behaviour at the age of 3, which might be related to the factor underreact measured here, is negatively related to the Big Five factors extraversion and openness to experience and slightly positively related to neuroticism at the age of 26. Undercontrolled behaviour at the age of 3, which captures rather impulsive, restless and negative behaviour, and might thus be comparable to "overreact", is found to be negatively related to the scales agreeableness, conscientiousness and openness to experience and positively to neuroticism. and fourth column of Table 2 . One can see in the upper panel that less withdrawn behaviour at the age of 7 significantly increases the probability of leaving unemployment by 8.2 percent for men when cognitive skills are zero. The significant interaction term of cognitive skills and overreact implies that more aggressive behaviour is more harmful for men with low levels of cognitive skills and that higher cognitive skills significantly increase the probability of finding employment for those with a lower overreact score.
For women, a one standard deviation increase in underreact is associated with a 7.1 percent higher probability of finding employment. In addition, less aggressive behaviour is associated with a modestly significant increase in the hazard rate by 5.7% 20 .
The lower panel of Table 7 presents results from estimating the model using the indicator variables for social skills described above. Being stable at the age of 7 is used as the reference category. For men, being unsettled as opposed to stable at the age of 7 has no significant effect on the hazard rate. However, being maladjusted as opposed to stable decreases the hazard rate by 16% at the overall mean of cognitive skills. This is comparable in magnitude to the effect of having O-levels in contrast to having a lower education. However, the hazard ratio increases and is no longer significantly different from one for high levels of cognitive skills. A one standard deviation increase in cognitive skills significantly increases the probability of finding employment by almost 20% for individuals that are in the category maladjusted, but is not significantly different for individuals with higher social skills. The results for women follow a similar pattern, but in addition, being unsettled as opposed to stable also significantly decreases the probability of leaving unemployment. These findings suggest that, especially for men, the results on the importance of cognitive and social skills at the age of 7 are driven to a large extent by individuals that are in the lower distribution of childhood social skills.
Do the results change when using skills measured at the age of 11?
According to the hypothesis, when controlling for educational attainment, skills at the age of 7 are important for the duration of the first unemployment spell because they are positively correlated with skills later in life, which in turn influence the duration of an unemployment spell. As a further robustness check I therefore explore whether skills measured after the age of 7 are related to the probability of finding a job.
The NCDS also provides measures of cognitive and social skills at the age of 11.
Again, social skills are measured by asking the children's teachers to fill out the BSAG questionnaire. Cognitive skills at the age of 11 are assessed with a math, reading, copying designs and general ability test. In order to be able to compare the results, I use only individuals for whom information on skills at the age of 7 and 11 is available and estimate the model for this sample, once including age 7 skills and once including age 11 skills.
The number of observations reduces to 1,893 for men and 1,788 for women, with the mean of cognitive and social skills at the age of 7 being slightly larger in the reduced sample 21 . That is, disproportionately many individuals with lower skills are excluded from the sample, which may attenuate the estimated hazard ratios. Table 8 presents Pearson correlation coefficients between cognitive and social skills measured at the age of 7 and 11 for women and men separately. The correlation between cognitive skills measured at the age of 7 and 11 is 0.69 both for men and women, which is in line with the finding of a high rank-order stability of cognitive skills early in life (see e.g. Borghans et al. (2008) ). Social skills are less correlated between the age of 7 and 11 with a correlation coefficient of 0.34 for men and 0.36 for women. This correlation is somewhat lower than estimates found for various other measures of personality in other studies, but given the time span between the measurements and the assessed measure it is still in a similar range as estimates reported in Roberts and DelVecchio (2000) .
The reason for the correlation of social skills being lower than that of cognitive skills in this study may be attributed to two factors: First, personality traits are in general found to be less rank-order stable in childhood than cognitive skills (Borghans et al., 2008) . Second, the measurement of cognitive skills via tests is less subjective and might therefore be less prone to measurement error than teacher assessments of children's social skills (Borghans et al., 2008) . Table 10 presents estimation results for men in the upper and results for women in the lower panel. Comparing the first and second column, one can see that also social skills at the age of 11 have a positive influence on the probability of finding a job, even though they are no longer statistically significant in the estimation for women. An increase in cognitive skills at the age of 11 is associated with a significant increase in the probability of making a transition to employment for women and, for lower values of social skills, also for men. Moreover, the hazard ratios for cognitive skills at the age of 11 are larger than those for skills at the age of 7. This is reasonable if age 11 cognitive skills are a better proxy for cognitive skills at the beginning of the unemployment spell than age 7 cognitive skills and, at the same time, cognitive skills in adulthood reduce the duration of unemployment.
Columns 3 and 4 of Table 10 report results using the categories stable, unsettled and maladjusted as measures of social skills 22 . For men in the lower part of the age 11 cognitive skills distribution, both being unsettled and being maladjusted as opposed to stable at the age of 11 significantly decreases the probability of finding employment (see Figure 4 ). In addition, as found for age 7 cognitive skills, an increase in cognitive skills at the age of 11 significantly increases the hazard rate for individuals that have low social skills. For women, the lower panel of Table 10 and Figure 4 show that being unsettled or maladjusted as opposed to stable at the age of 7 is negatively associated with the hazard rate. Yet, only the coefficient on being unsettled is significantly different from zero at the 90% confidence level. An increase in cognitive skills significantly increases the hazard rate for women that are in the categories stable or unsettled at the age of 11, but does not seem to have an effect for women in the lowest social skills category.
Summarizing, also higher cognitive and social skills at the age of 11 positively influence the probability of making a transition from unemployment to employment. However, especially for women, the results on social skills are not as statistically significant as those found using measures taken at the age of 7 which points at the need for further research on the channels via which social skills at the age of 7 influence the duration of unemployment 23 .
22 Table 9 displays the share of individuals in the different categories of social skills measured at the age of 7 and 11. 25% of girls that were maladjusted at the age of 7 are still termed maladjusted at the age of 11, while 42% of them are in the category stable. Concerning boys, a larger share, namely 38%, of those who were in the category maladjusted at the age of 7 are still in the category maladjusted at the age of 11. Moreover, only 142 women are termed maladjusted at the age of 11.
Conclusion
This paper studies how social and cognitive skills in childhood are related to the duration of an individual's first unemployment spell in adolescence and early adulthood by estimating a flexible proportional hazard rate model.
The results show that higher cognitive and social skills at the age of 7 are associated with an increased probability of finding employment. For men, cognitive and social skills are only relevant for individuals in the lower part of the distribution of the respective other skill. That is, those with below average social skills benefit from an increase in cognitive skills and vice versa. Correspondingly, the effect of social skills seems to be driven by those in the lowest social skills category at the age of 7 for men. For women, the negative interaction effect is less pronounced. Adding education to the estimation slightly reduces the estimated hazard ratios but leaves the qualitative results unchanged. Moreover, the estimates are robust to controlling for parenting activities, family background and school characteristics at the age of 7. In addition, also skills measured at the age of 11 are related to the probability of finding employment. However, the point estimates for social skills are smaller and of lower statistical significance when using skills measured at the later age. These results speak in favour of the hypothesis that the importance of cognitive skills at the age of 7 for the probability of finding employment is due to the importance of later skills. However, at the same time they point at the need for more evidence on the channels via which early social skills are related to the duration of an unemployment spell.
The estimates suggest that the economic significance of the effect of cognitive and social skills at the age of 7 is comparable to that of the national claimant count rate at the beginning of the unemployment spell for women. For men, the relative importance seems to be considerably smaller. However, since measuring skills is likely to be less precise than measuring a conventional economic variable such as the claimant count rate, the relative importance of skills may be underestimated.
The results of this study offer more insights into the finding of Gregg (2001) by showing that the reduced number of months spent in unemployment due to an increase in social skills is at least partly also due to a reduction in the length of an unemployment spell. Moreover, the results add to the literature on the relation between the duration of unemployment spells and cognitive and noncognitive skills (Uhlendorff, 2004; Lindqvist and Vestman, 2010; Uysal and Pohlmeier, 2009; DellaVigna and Paserman, 2005) by providing evidence on the importance of skills in childhood, controlling for two dimensions of skills and analysing the effect both for men and women. Even though the positive association between early skills and the length of an unemployment spell is not established using exogenous variation, controlling for a large range of background factors does not change the results. This suggests that policy measures aiming at increasing early cognitive and social skills contribute also to reducing the risk of long unemployment episodes. Moreover, in light of recent debates on achievements in international pupil tests that often focus on cognitive skills, this study provides additional evidence
showing that one should not neglect investing in children's social skills since they are related to later outcomes in a similar way as cognitive skills.
A limitation of this study is that the evidence builds on the experience of one specific cohort in their early years on the labour market. Future research should therefore gather more evidence on the relationship between cognitive and social skills and the duration of unemployment, using different cohorts and measuring skills at different points in the lifecycle.
belongs to social class III and a low SES if the father belongs to social class IV or V. I also create a category for not having a male head of household.
In case information on a variable is missing, I assign a value and create a dummy variable that indicates this. This indicator is included in the estimation in order to control for potential selectivity in missings. This makes it unnecessary to drop an individual because of missing information on one control variable 26 . In case of missing information in a dummy variable I replace the missing with zero. Missings in continuous variables are replaced with the mean and missings in discrete variables are replaced with the median.
In order to control for regional variation in macroeconomic conditions, I include the latest information on the region of residence. This is the region that the cohort members report in NCDS 3, which is at the age of 16. If this is unknown, I use the information provided in NCDS 2. The monthly claimant count rates for Great Britain are taken from the website of the Office for National Statistics.
B. List of Covariates
The following control variables, reported at the age of 7, are additionally included in the estimation in Table 4 .
• family background:
socio-economic status of father or male head of household; whether the child was an only child; number of household members; birth order; whether mother stayed on at school after the minimum school leaving age; father's years of education;
mother's and her husband's age at childbirth; whether the father reads a lot of books; whether the mother reads a lot of books; whether the mother speaks mostly English with the child; whether the family has any difficulties as assessed by the health visitor 27
• parenting activities:
26 For a discussion of the treatment of missing information in a linear estimation framework see Jones (1996) . 27 Including difficulties in the following areas: housing, financial, physical illness or disability, mental illness or neurosis, mental subnormality, death of child's father, death of child's mother, divorce, separation or desertion, domestic tension, "in-law" conflicts, unemployment and alcoholism.
whether the parents would like the child to stay on at school after the minimum school leaving age; whether the mother reads to/ with the child; whether the father reads to/ with the child; whether the father takes the child outside; whether the father takes an active role in raising the child as seen by the mother; whether the mother started working before the child started school; whether the mother started working after the child started school; whether the mother shows interest in the child's education as seen by the teacher; whether the father shows interest in the child's education as seen by the teacher; whether the parents have actively sought to discuss the child with the teacher in school
• school characteristics:
whether the child is at an infant as opposed to a junior school or other type of school; number of pupils in the child's class; whether the school has a parent/teacher association; whether the school arranges meetings with the parents on educational matters; whether the school organizes any social functions for parents; whether parents provide substantial help in money, kind or labour to the school C. Who experiences unemployment before the age of 23?
This paper analyses the duration of an unemployment spell for individuals who became unemployed for more than two weeks at least once between the age of 16 and 23. Those who did not become unemployed during this time have no observations on the outcome variable and are therefore not included in the sample used in the estimations. Nevertheless, it is likely that the probability of becoming unemployed and being in the sample is not random. This section therefore explores which factors increase the likelihood of being in the sample used for the duration analysis. Table 11 contrasts the mean and standard deviation of explanatory variables for those who have experienced unemployment and those who have not. Average skills at the age of 7 are higher among those who were not unemployed before the age of 23 than among those who experienced unemployment. The latter have an average score of cognitive skills of -0.09 and average social skills of -0.11. The corresponding figures for those who were not unemployed are 0.07 for cognitive skills and 0.08 for social skills. Hence, there is a difference of about 16 to 19 percent of a standard deviation between the two groups, indicating that these skills are related to an increased probability of becoming unemployed before the age of 23. Furthermore, among those who were not unemployed before the age of 23, the percentage of individuals who stayed on at school after the age of 16 is slightly higher, with 29% as opposed to 26%. Table 12 presents results from a probit estimation of the probability of experiencing unemployment until the age of 23 28 . This exercise further explores the composition of individuals that are in the sample for the analysis of the duration of the first unemployment spell. Columns 1 and 2 refer to estimations for men, 3 and 4 to those for women.
Specification (a) includes skills at the age of 7, whether the individual stayed on at school after the age of 16, father's socioeconomic status and region of residence at the age of 16 as right-hand side variables. The impression from the descriptive statistics is partly confirmed in this estimation. Higher cognitive and social skills are significantly associated with a reduced probability of becoming unemployed. Having stayed on at school after the age of 16, which serves as a proxy for educational attainment, is positively but not significantly correlated with the probability of becoming unemployed. However, the effect of having stayed on at school is hard to interpret. Staying on at school after the age of 16 also reduces the time at risk of becoming unemployed until the age of 23 and implies that individuals entered the labour market in a different year and possibly different economic environment 29 . A higher SES of the father is only significantly negatively related to the probability of becoming unemployed for men. Specification (b) additionally controls for information on the family background, parenting activities and school characteristics 30 . This decreases the average partial effect of cognitive skills, which is no longer significantly different from zero. However, a one standard deviation increase in social skills is still associated with a significant decrease of 3.4 (2.0) percentage points in the probability of becoming unemployed, and thus in the probability of being in the sample for the duration analysis, for men (women).
28 Note that Hobcraft (1998) has done a similar analysis with the NCDS, examining the probability of ever becoming unemployed until the age of 33 for men. He finds that cognitive and social skills in childhood are related to educational achievement, but not directly to the probability of experiencing unemployment until the age of 33. 29 The claimant count rate in Great Britain slightly increased from 1974 onwards, which is the year when cohort members turned 16 and finished compulsory education. 30 A detailed list of the included variables can be found in Appendix B. Notes: The table displays hazard ratios and corresponding standard errors in parentheses. The effect of cognitive (social) skills is assessed at the mean of social (cognitive) skills, which is zero by construction. The same set of control variables as used in the main model presented in Table 2 is included. A dummy variable indicating whether there were missings in the information on the qualification level was included but never significantly different from zero. * * * indicates significance at the 99% level, * * at the 95% level and * at the 90% level. † indicates that the hazard ratios are different from the hazard ratios for the education level "less than O-levels" at the 90% significance level. ‡ denotes the corresponding significance at the 95% level. 
D. Tables and Figures
cognitive skills -0.020 * * -0.009 -0.020 * * -0.013 (0.006) (0.007) (0.007) (0.007) social skills -0.040 * * * -0.034 * * * -0.026 * * * -0.020 * * (0.006) (0.006) (0.007) (0.007) stayed on at school 0.014 0.034 * 0.005 0.008 after age 16 (0.014) (0.015) (0.014) (0.014) socio-economic status of father at the age of 7 high SES -0.081 * * * -0.039 -0.024 -0.038 (0.018) (0.020) (0.018) (0.020) medium SES -0.056 * * * -0.031 * -0.021 -0.022 (0.014) (0.015) (0.014) (0.015) number of observations 5,024 5,024 5,106 5,106
included control variables region at the age of 16 family background parenting school characteristics Notes: The table displays average partial effects, calculated using the Stata command "margeff" written by Tamás Bartus. Standard errors obtained from the same command are reported in parentheses, they are derived using the delta method. Significance levels correspond to those of the coefficients. Having a father of low SES or not having a male head of household is the base category for father's SES. See Appendix B for a detailed list of control variables. Missings in covariates were replaced by values as explained in Appendix A and dummy variables indicating this were included in the estimation. These were partly significant in the estimation. * * * indicates significance at the 99% level, * * at the 95% level and * at the 90% level. Figure 3 : Effect of a one standard deviation increase in cognitive and social skills on the hazard ratio, specification controlling for education −3 −2 −1 0 1 social skills at the age of 7 effect of cognitive skills on the hazard ratio 95% confidence bands estimated distribution of social skills hazard ratio cognitive skills, along social skills − women Notes: The depicted hazard ratio for cognitive skills is calculated using the estimated coefficients in the following way (correspondingly for social skills): hazard ratio cognitive = exp β cognitive + social · β cognitive·social Figure 4 : Effect of being unsettled or maladjusted as opposed to stable at the age of 7 and 11 on the hazard ratio, using the smaller sample 0.00 0.50 1.00 1.50 2.00 2.50 density estimate cognitive skills 0.60 0.80
1.00
1.20 1.40 −3 −2 −1 0 1 2 cognitive skills at the age of 7 effect of being unsettled at the age of 7 on the hazard ratio 95% confidence bands estimated distribution of cognitive skills at the age of 7 hazard ratio unsettled 7, along cognitive skills 7 − men 0.00 0.50 1.00 1.50 2.00 2.50 density estimate cognitive skills 0.40 0.70 1.00 1.30 1.60 1.90 −3 −2 −1 0 1 2 cognitive skills at the age of 7 effect of being maladjusted at the age of 7 on the hazard ratio 95% confidence bands estimated distribution of cognitive skills at the age of 7 hazard ratio maladjusted 7, along cognitive skills 7 − men 0.00 0.50 1.00 1.50 2.00 2.50 density estimate cognitive skills 0.60 0.80 1.00 1.20 1.40 −2 −1 0 1 2 cognitive skills at the age of 11 effect of being unsettled at the age of 11 on the hazard ratio 95% confidence bands estimated distribution of cognitive skills at the age of 11 hazard ratio unsettled 11, along cognitive skills 11 − men 0.00 0.50 1.00 1.50 2.00 2.50 density estimate cognitive skills 0.40 0.70 1.00 1.30 1.60 1.90 −2 −1 0 1 2 cognitive skills at the age of 11 effect of being maladjusted at the age of 11 on the hazard ratio 95% confidence bands estimated distribution of cognitive skills at the age of 11 hazard ratio maladjusted 11, along cognitive skills 11 − men 0.00 0.50 1.00 1.50 2.00 2.50 density estimate cognitive skills 0.60 0.80 1.00 1.20 1.40 −3 −2 −1 0 1 2 cognitive skills at the age of 7 effect of being unsettled at the age of 7 on the hazard ratio 95% confidence bands estimated distribution of cognitive skills at the age of 7 hazard ratio unsettled 7, along cognitive skills 7 − women 0.00 0.50 1.00 1.50 2.00 2.50 density estimate cognitive skills 0.40 0.70 1.00 1.30 1.60 1.90 −3 −2 −1 0 1 2 cognitive skills at the age of 7 effect of being maladjusted at the age of 7 on the hazard ratio 95% confidence bands estimated distribution of cognitive skills at the age of 7 hazard ratio maladjusted 7, along cognitive skills 7 − women 0.00 0.50 1.00 1.50 2.00 2.50 density estimate cognitive skills 0.40 0.70 1.00 1.30 1.60 1.90 −2 −1 0 1 2 cognitive skills at the age of 11 effect of being unsettled at the age of 11 on the hazard ratio 95% confidence bands estimated distribution of cognitive skills at the age of 11 hazard ratio unsettled 11, along cognitive skills 11 − women 0.00 0.50 1.00 1.50 2.00 2.50 density estimate cognitive skills 0.40 0.70 1.00 1.30 1.60 1.90 −2 −1 0 1 2 cognitive skills at the age of 11 effect of being maladjusted at the age of 11 on the hazard ratio 95% confidence bands estimated distribution of cognitive skills at the age of 11 hazard ratio maladjusted 11, along cognitive skills 11 − women Notes: The depicted hazard ratio for being in the category maladjusted as opposed to stable is calculated using the estimated coefficients in the following way (correspondingly for being in category unsettled): hazard ratio maladjusted = exp β maladjusted + cognitive · β cognitive·maladjusted
